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In recent years tracer experiments using stable and radioactive mercury isotopes have been extensively used to understand Hg transformation
processes in soils, sediments and water. Tracer experiments have also been used in method evaluations. Isotope dilution mass spectrometry (IDMS)
is based on the use of enriched stable Hg isotopes, where a known mass of a spike of an enriched isotope is added to an aliquot of the sample prior
to the pre-treatment procedures and the ratio of the added to the naturally occurring isotope is then measured. Although initially it was believed
that this is the most powerful tool for the optimization and validation of analytical procedures, several reviews have outlined the advantages and
limitations of IDMS approaches, among which contamination cannot fully be avoided, which is not the case with the use of radiolabelled Hg. An
important obstacle in many of these experiments is that the quantity of labelled Hg used for spiking significantly exceeds the natural concentrations
leading to significant perturbation of the system. The information obtained, therefore, may poorly represents the “natural” response.

The present study is focused on the use of °’Hg?* radiotracer Results

(prepared from enriched 1°6Hg) in natural water samples. The labelled Hg** concentrations are normalized to the initial concentration
Different samples were tested in the experiments including Stability and partitioning of labelled Hg2 in water e Eballed 2 e svenances selies 20
marine, lagoon, lake, river and rain waters. The purpose of EEECEEENTGEILEETEENL R EETE IUNCHONOEtIME and|stordge
these experiments was to test the stability and partitioning of
labelled Hg?>* between dissolved and particulate-bound
fractions under different storage conditions, namely
temperature, preservation by acidification and container
material (Teflon, borosilicate glass and polyethylene).
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STEP 1

Production of 1°’Hg
from enriched 1°°Hg

Irradiation of Hg?* in 2 %
HNO;, solution, in quartz

ampoules
Probability of the (n.y) Half life Isotopic Typical specific
reaction in thermal neutron abundance activity (kBq ng?)
flux (cross section)
3080 barns natural, 0.15 % 27
enriched, 51 % 77002
0 b Mg . ey a 2 norm
4.42 barns 46.595.d natural, 6.87 % 151060 Stability of labelled Hg?* in waters preserved by Stability of labelled Hg?* in natural and acidified
acidification marine waters stored in different containers

2 Irradiation conditions: thermal neutron flux, ¢,,=1%10*3 n cm s°*; irradiation time, 18 h; cooling time, 12 h.
b The irradiation of natural Hg produce about 50 times higher specific activity of 197Hg than 203Hg
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Fractionation of Hg in lake and marine waters as a
function of pH

STEP 3

Detection:

High Purity Germanium Detector ( Well
type; Coaxial type)

normalized labelled Hg
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Conclusions

time () tme1 caseA caseB caseC caseD case E
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pH3 pH8 pHT pH 6 pH4 pH25

The practical implications of these experiments is that studies using tracer
experiments in natural water need to be done with great care, taking into

N ) _ N account the particular characteristics of the water under study. The use of
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